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INTRODUCTIO
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With the advent of more sophisticated gpaCecraft], the
need arises for more detailed testing.gf/fﬁese craft before
they become operational. Among the many problems facing the
test engineer is the problem of molecular "hounce-back" within
the vacuum chamber. Molecules emitted from the “skin", struc-
ture, power pack, glectronlcs and plastic encapsulation
materials leave~ the craft, rebound from the vessel walls,

and a ota;;sﬁical number impinge uvpon the test craft or com-

ronent. ( . ,é.v 7 . ,w

In order to estimate the probable functioning life in
space of *these craft, vapor pressure studies are undertaken
based upon Langmuir's method. Where the material is organic
in composition, i. e., plastics, elastomers, etc., the methcd
mest freguently used is empirical and consists of recording
the time teaken for a sample to lose some given fraction of
its weight. This decrease in weight of a component as a
time-temperature function could be erronecusly interpreted
whare re;urning molecules constitute a mezsurable fraction
of the tal weight change. So, studies in a chamber environ-
ment may ascribe unreal lifetimes to a functioning spacecrart
wnere its actual environment precludes the return of any
molecule to the craft's surface. Space acts as an infinite
sinlt for mclecules leav1ng the surface, thus shortening com-
putational lifetimes.
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In our laboratory we have constructed a space surrounded
in the X, ¥ and Z planes by deflecting surfaces. A vaporizing
compenent in this space emits molecules which may leave un-
hindered, but which face a deflecting plane upon re-entry.
space is thus provided within which vaporization
mayv be studied with greater assurance that the re-
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ke more typical of those found in interplanetary
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£, = rebound angle
8. = entering angle
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vertical fin. The measure of "bounce-back" molecular action
taken was the amcunt of material depOSlCOQ on the ocutside
slopin e surfaces could be coated only if the
hounc non were present. The re-

viaced 1 boat and anthracene was e

using ul 3~Violet illumination to observe the course of
evapera TThen several grams of anthrac r undergone
evaporaticn, the entire chamker and its conte fluoresced,

with g ! i of the "satellite® venLLcal fin.

The wa . port 1p throat and, more germane, the outside
surf ' e brightly illuminated, in~s in
that cmenon had, in fact, tax=

This ated without the ODAC.

the ion, the entirc chamber

tent ence including the vert
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There have hecn many experiments performed that illus-
trate the inadvisability of consideri olecul cflection
from polished plizne surfaces as sp x sing
the 51m3‘CL approzch that mulccu]es are specularl" reflected,
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then a
prevaentad from returning to an emittlng source.




